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Abstract
This study examined the impact of maritime fraud on the competitiveness of selected Nigerian seaports;
Apapa, Tin Can Island, and Onne focusing on four fraud types: cargo theft, misdeclaration, forged bills
of lading, and fraudulent registration. Guided by three objectives, the research assesses effects on
operational efficiency, port cost/pricing, and service quality/reliability. Primary data were collected via
structured questionnaires administered to key stakeholders in the selected ports, using 5- point Likert
items; secondary sources supplemented the analysis. Multiple regression analysis tested three null
hypotheses that maritime fraud does not significantly affect operational efficiency, port cost/pricing, or
service quality. Results provide robust empirical evidence that maritime fraud significantly undermines
port competitiveness across all three dimensions given the P-values > 0.05 at 95% confidence level: the
fraud variables explain 67.8% of variation in operational efficiency (R² = 0.678), 71.4% in port
cost/pricing (R² = 0.714), and 69.2% in service quality/reliability (R² = 0.692). Cargo misdeclaration
consistently emerged as the strongest predictor, triggering delays, higher inspection and compliance
costs, and systemic service disruptions. Findings align with literature linking governance failures and
documentation irregularities to port inefficiencies. The study recommends accelerated end- to- end
digitalization, advanced cargo verification and tracking, blockchain and QR-based document
authentication, strengthened inter- agency collaboration, and capacity building with strict enforcement
measures. Implementing these reforms is presented as a strategic imperative to restore the regional and
global competitiveness of Nigerian ports.
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Introduction
The maritime sector remains central to

global trade, carrying about 90% of world
cargo by tonnage (Utibe & Augustine 2026).
For developing economies like Nigeria, ports
are critical infrastructure that shape industrial
productivity, customs revenue, and national
competitiveness. Major Nigerian gateways;
Apapa (Lagos Port Complex), Tin Can Island,
Port Harcourt, and Onne handle most
containerized and break- bulk traffic, yet their
performance lags behind more transparent
regional alternatives (Utibe & Augustine
2026; Udenna, 2026). Persistent operational
problems prolonged cargo dwell times, vessel
delays, and procedural bottlenecks have
continued despite concession reforms
(Enyinda et al., 2024). While infrastructure
deficits matter, an understudied but decisive
contributor is maritime fraud: deliberate
deception in port operations that includes
cargo misdeclaration, invoice manipulation,
document falsification, smuggling, collusion,
and illicit charges.

These practices create delays, increase
transaction costs, and introduce procedural
uncertainty (Tongzon, 2020; Nwokedi et al.,
2022). Empirical and policy literature links
governance quality to port competitiveness:
efficient, transparent port governance lowers
trade costs and improves logistics
performance (Notteboom & Rodrigue, 2021;
Tongzon, 2020). In Nigeria, fraud-related
practices distort customs valuation, cause
revenue leakage, and erode service reliability,
incentivizing shippers to divert cargo to
regional hubs such as Tema and Cotonou
(Notteboom & Rodrigue, 2021; Nwokedi et
al., 2022). Concessioning and private
participation have not fully resolved fraud
risks (Cheon & De Langen, 2022). Weak
monitoring, informal fees, expired or “ghost”
concessions, collusive procurement, and
limited enforcement allow revenue leakages
and off- port fraud in holding bays and
logistics corridors to persist, undermining

intended efficiency gains (Cheon & De
Langen, 2022). This study examines how four
forms of maritime fraud; cargo theft,
misdeclaration, forged bills of lading, and
fraudulent registration affect port operational
efficiency, cost/pricing, and service quality in
selected Nigerian ports. Understanding these
linkages is essential for targeted anti- fraud
reforms that restore transparency, reduce costs,
and strengthen the international
competitiveness of Nigerian port system.

Therefore, the aim of the study is to
examine the impact of maritime fraud on the
competitiveness of Nigerian ports, focusing
on Apapa, Tin Can Island, and Onne seaports.
The specific objectives of the study are to
assess how four fraud types; cargo theft,
misdeclaration, forged bills of lading, and
fraudulent registration affect (i) operational
efficiency, (ii) port cost/pricing, and (iii)
service quality/reliability. The study tested
three null hypotheses:

H₀₁ that maritime fraud has no
significant effect on operational efficiency;
H₀₂ that maritime fraud does not significantly
affect port cost/pricing; and

H₀₃ that maritime fraud does not
significantly affect service quality/reliability.
This study is significant for policymakers,
port authorities, terminal operators, and
international trade stakeholders because it
empirically links specific fraud practices to
measurable declines in port competitiveness,
offering evidence to prioritize governance and
anti- fraud interventions. The findings would
contribute to academic debates on the
institutional determinants of port performance
in developing economies, support AfCFTA
objectives by identifying barriers to regional
trade facilitation, and provide a baseline for
future evaluations of anti- fraud measures and
concession governance reforms.
Literature Review

Empirical studies consistently show a
negative relationship between fraudulent
practices and port operational efficiency.

https://www.researchgate.net/profile/Utibe-Jimmy-2
https://www.researchgate.net/profile/Augustine-Imikan
https://www.researchgate.net/profile/Utibe-Jimmy-2
https://www.researchgate.net/profile/Augustine-Imikan
https://www.researchgate.net/profile/Augustine-Imikan
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Efficiency measured by cargo dwell time,
vessel turnaround, and throughput is highly
sensitive to procedural disruptions caused by
fraud. A survey of 343 stakeholders at Apapa
Port with 80% response rate found that
fraudulent misrepresentation and cargo theft
significantly impair service quality (p < 0.05);
government dishonesty slowed customs by
20-30%, raised freight rates by 15-25%, and
regression models attributed 60–70% of the
competitiveness decline to these factors
(Onyemechi et al., 2017). Arvis et al. (2016)
used correlation analysis on NPA staff (n = 50)
to link fraud, extortion, theft, and delays to
poor berth utilization and higher operational
costs, rejecting the null hypothesis of no
relationship. Ojadi and Walters (2015)
reported that procedural irregularities,
informal payments, and administrative
bottlenecks at Lagos ports significantly
increase cargo clearance time, causing
congestion and reduced productivity.
Onwuegbuchunam et al. (2021) found that
documentation discrepancies and regulatory
inefficiencies often from misdeclaration and
document fraud contribute to underutilized
handling facilities. Mbachu et al. (2024)
observed that fraud-related disruptions limit
efficiency gains after port privatization, with
cargo theft and document fraud increasing
dwell time and reducing throughput. At the
global level, Enofe et al., (2017) notes that
corruption and fraud introduce systemic
delays, especially in developing economies
reliant on manual processes.

Song and Panayides (2022) show that
institutional quality affects efficiency even in
technologically advanced ports, indicating
that digitalization alone cannot eliminate
fraud-driven inefficiencies. Systems
perspectives (Notteboom & Rodrigue, 2021)
describe feedback loops where delays in one
subsystem propagate across operations.
Collectively, the evidence validates the
hypothesized negative effect of fraud on port
efficiency and supports interventions such as

PCS, blockchain tracking, staff audits, and
penalties which studies estimate can reduce
fraud by 15–25% and yield up to 20%
efficiency gains at modernized terminals
(Victor & Ewere 2021).

Also, various studies have shown
strong positive relationship between maritime
fraud and higher port costs, inferring that
fraudulent practices create direct and indirect
cost burdens for users and operators (Victor &
Ewere 2021). Trade mis-invoicing and cargo
misdeclaration cause revenue leakages and
distort tariff systems, producing inconsistent
duty payments and inefficient pricing (Choi,
2019). The report of Victor & Ewere (2021)
infers that corruption in ports generates
informal payments, bribery, and unauthorized
charges that raise and make cargo- clearance
costs unpredictable, reducing Nigerian ports’
attractiveness to international shippers.
Mbachu et al. (2024) find cargo theft
increases insurance premiums and risk-related
costs, while documentation fraud drives
additional compliance and legal expenses,
which are passed on to port users. The study
of Victory et al., (2025) informs thatWest
African ports with higher corruption face
greater transaction costs, causing cargo
diversion to more efficient ports. Liu, & Ye,
(2021) links poor governance and opacity in
ports to higher trade costs. From an RBV
perspective, fraud erodes cost-efficiency as a
strategic resource, reducing competitiveness
according to Barney in 1991(Mbachu et al.
2024). Service quality and reliability are key
determinants of competitiveness which also
undermine by maritime fraud. Fraud
introduces delays, uncertainty, and
operational inconsistency that reduce
reliability (Choi, 2019). Nwonta (2025) shows
corruption at Port Harcourt lowers service
delivery performance and customer
satisfaction. De Langen et al. (2020) link
institutional quality (transparency, reliability)
to higher cargo volumes; fraud weakens these
attributes. Onwuegbuchunam et al. (2021) and

https://www.researchgate.net/scientific-contributions/Victory-Nmachi-Ihejieto-2303354729
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Song & Panayides (2022) show governance
and documentation inefficiencies reduce
reliability even where technology is present.
Systems theory (Notteboom & Rodrigue,
2021) explains how fraud-generated
variability in one subsystem propagates
through the port, harming overall service
consistency; cargo theft and forged
documents further degrade safety and
transactional accuracy.

The theoretical framework of this
study adoptes an integrated theoretical
framework combining Cressey’s Fraud
Triangle of 1953, Institutional Theory by
Scott in 2008, the Resource-Based View
(RBV) by Barney in 1991, and Systems
Theory by von Bertalanffy in 1968 to explain
how maritime fraud - cargo theft,
misdeclaration, forged bills of lading, and
fraudulent registration, erodes the
competitiveness of Nigerian ports. The Fraud
Triangle locates proximate behavioural
drivers: pressures (performance targets, low
wages, personal gain), opportunities
(fragmented procedures, weak oversight, low
detection risk), and rationalization
(normalization of corrupt routines) that enable
individual and collusive fraud. Institutional
Theory shifts analysis outward, showing how
weak regulatory, normative, and
cultural- cognitive environments (unclear
rules, tolerant norms, poor enforcement)
create systemic conditions that sustain
misdeclaration, informal fees, and collusion,
thereby increasing port costs and reducing
service reliability. RBV provides an internal
resources lens by identifying how fraud
depletes or distorts VRIN (Valuable, Rare,
Inimitable and Non-substitutable) assets;
secure infrastructure, trusted document
systems, skilled personnel, and credible
processes leading to higher operational costs,
degraded service quality, and reduced
throughput. Systems Theory links these levels
by treating the port and logistics chain as an
interdependent socio- technical system:

failures in documentation, agency
coordination, or off- port logistics create
feedback loops and cascading delays that
amplify inefficiency and cost impacts.

Empirically the framework maps
theory to measures: Fraud Triangle constructs
inform behavioural indicators (perceived
opportunity, pressure, rationalization) (Irianto
et al., 2025); Institutional Theory yields
institutional quality metrics (regulatory clarity,
inter- agency coordination, norm adherence)
(Sari et al., 2025); RBV guides resource
indicators (technology adoption, human
capital, process integrity)( Yusof fetal., 2024);
Systems Theory translates into system
performance metrics (dwell time, clearance
speed, throughput, cost variability, service
reliability)( Putri et al., 2026).

Policy prescriptions derived from the
integrated framework emphasize aligned
interventions at multiple levels: behavioural
deterrence (stronger detection, sanctions;
incentive realignment), institutional
strengthening (harmonized agency mandates,
transparent concession governance), resource
investments (blockchain bills of lading,
real- time tracking, AI surveillance, upgraded
security), and systemic integration
(end- to- end digitalization, integrated
information- sharing platforms, coordinated
enforcement). The framework thus asserts that
combating maritime fraud and restoring port
competitiveness requires coordinated
behavioural, institutional, resource, and
system- level reforms rather than isolated
technical fixes.
Materials and Methods

This study employed a quantitative,
cross- sectional survey design to assess the
impact of maritime fraud on the
competitiveness of Nigerian ports. The
quantitative approach allows measurement of
relationships between independent variables
(cargo theft, misdeclaration, forged bills of
lading, fraudulent registration) and dependent
variables (operational efficiency, port
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cost/pricing, service quality/reliability).
Cross- sectional data provide information of
current conditions across multiple
stakeholders, a common and efficient
approach in port and logistics research
(Saunders et al., 2019; Creswell & Creswell,
2018). The study is explanatory in intent,
employing statistical techniques to examine
causal links (Hair et al., 2019). The
population comprises 416 stakeholders
directly involved in operations at Apapa, Tin
Can Island, and Onne ports, purposively
selected to include NPA staff (216), customs
officers (40), terminal operators (40), freight
forwarders/clearing agents (40), shipping
lines/agents (40), and licensed
logistics/transport operators (40). Sample size
was calculated using Andrew Fisher’s
formula with z = 1.96, p = 0.5, d = 0.05; the
unadjusted n = 384 and, after finite population
correction for N = 416, the adjusted sample is
approximately 200 respondents. Primary data
are collected via a structured questionnaire
administered electronically to key
stakeholders; the questionnaire captures
respondent demographics and institutional
profile, maritime fraud variables
(under- declaration, misdeclaration, bribery,
documentation manipulation, collusion), and
operational efficiency and competitiveness
indicators (turnaround time, cargo handling,
security, regulatory compliance).

Items for maritime fraud and
efficiency use a 5- point Likert scale (1 =
Strongly Disagree to 5 = Strongly Agree),
enabling descriptive and inferential analysis
(means, SDs, regression/correlation tests).
Secondary data include peer- reviewed
literature, conference papers, and institutional
reports (NPA, NCS, UNCTAD, World Bank,
UNODC) used for context and benchmarking.
Purposive sampling ensures respondents have
direct operational knowledge, increasing data
relevance and face validity; the standardized
questionnaire and Likert scaling support
reliability and compatibility with parametric

and non- parametric methods (Sekaran &
Bougie, 2019). Combining primary and
secondary data allows triangulation,
strengthening internal validity and the
robustness of conclusions about maritime
fraud effects on port competitiveness.

The study adopted the descriptive
analysis and regression model for data
analysis. Independent Variables (Maritime
Fraud) is expressed as a function of four key
measures: Cargo Theft (COTHEF);
Misdeclaration (MISDTN); Forged Bills of
Lading (FOGBIL); Fraudulent Registration
(FRUREG). Dependent Variables (Port
Competitiveness) is operationalized through
three indicators: Operational Efficiency
(OPERFI); Port Cost/Pricing (POTCOS);
Service Quality/Reliability (SQRELT). The
original regression models (Equation 3.1)
have been modified to accommodate these
multiple variables, as represented in Equation
3.2.
Y = b0+b1x1+b2x2+b3x3+b4x4+e (3.1)
Yi = β0i+β1ix1+β2ix2+β3ix3+ei (3.2)
Where;
β0i, β1i and ei are model constant estimated
but not explained by the independent variable,
regression coefficients and stochastic error for
the ith dependent variable respectively.
The independent variable is xj for j =1 to 4
and are expressed according to equation 3.3

xj=

x1=COTHEF
x2=MISDTN
x3=FOGBIL
x4=FRUREG

(3.3)

i denotes the dependent variable index (1 to 3),
with the variables as defined according to
Equation (3.4), for i=1 to 3

Yi=

Y1=OPERFI
Y2=POTCOS
Y3=SQRELT (3.4)

Also note that Equation 3.5 holds for the
relationship between the dependent and
independent variables
Yi=fi(xj) (3.5)
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To examine the effect of Maritime
Fraud (Cargo Theft “COTHEF”;
Misdeclaration “MISDTN”; Forged Bills of
Lading “FOGBIL”; Fraudulent Registration
“FRUREG” on Port Competitiveness
(Operational Efficiency “OPERFI”; Port
Cost/Pricing “POTCOS”; Service

Quality/Reliability “SQRELT”). The model of
the study is stated using the multivariate
models’ estimation as shown below:
Expanding Equation 3.5, for the different
variables Yi and xj and adopting the model of
Equation (3.2), yields Equations (3.6a) to
(3.8c)

For i=1, j=1 to 3:
For Operational Efficiency (OPERFI);
OPERFI = f1(COTHEF,MISDTN,FOGBIL,FRUREG) (3.6a)
Y1 = β01+β11x1+β21x1+β31x1+β41x1+e1 (3.6b)
OPERFI= β01+β11COTHEF+β21MISDTN+β31FOGBIL+β41FRUREG+e1 (3.6c)
For Port Cost/Pricing (POTCOS);
POTCOS = f2(COTHEF,MISDTN,FOGBIL,FRUREG) (3.7a)
Y2 = β02+β12x1+β22x1+β32x1+β42x1+e2 (3.7b)
LEDTIMPER = β02+β12COTHEF+β22MISDTN+β32FOGBIL+β42FRUREG+e2 (3.7c)
For Service Quality/Reliability (SQRELT);
SQRELT = f3(COTHEF,MISDTN,FOGBIL,FRUREG) (3.8a)
Y3 = β03+β13x1+β23x1+β33x1+β43x1+e3 (3.8b)
SQRELT= β03+β13COTHEF+β23MISDTN+β33FOGBIL+β43FRUREG+e3 (3.8c)

Results and Discussion
Table 4.1: Questionnaire Distribution and Response Rate

Item Frequency Percentage (%)
Questionnaires Distributed 200 100.0
Questionnaires Returned 184 92.0
Valid Questionnaires Used 176 88.0
Unusable/Incomplete Questionnaires 8 4.0
Not Returned 16 8.0

Source: Field Survey (2026)
Table 4.1 shows that of 200 questionnaires
distributed, 184 were returned (92.0%);
following screening for completeness and
accuracy, 176 were deemed valid and used for
analysis (88.0% of distributed; 95.7% of
returned). Eight questionnaires (4.0%) were
unusable due to incomplete responses, and 16

(8.0%) were not returned. The high return and
effective response rates reflect strong
participant engagement and provide a reliable
sample (n = 176) for the planned statistical
analyses, though screening criteria and any
subgroup response patterns should be reported
to address potential bias.

Table 4.2: Gender Distribution of Respondents
Gender Frequency Percentage (%)
Male 128 72.7

Female 48 27.3
Total 176 100.0

Source: Field Survey (2026)
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The Table 4.2 shows that 128 respondents,
representing 72.7% of the sample, were male,
while 48 respondents, accounting for 27.3%
were female. This indicates a male-dominated

respondent population, which reflects the
traditional gender composition of the
maritime and port sector in Nigeria.

Figure 1: Respondent Age Distribution
Source: Field Survey (2026)
Sixty- one respondents (35%) were aged 40-
49, followed by 58 (33.0%) aged 30–39.
Thirty- three respondents (19%) were 50 and
above, while 24 (13%) were 20-29. This age

profile indicates most respondents are mature
professionals with substantial industry
experience.

Figure2: Respondent Educational Qualifications
Source: Field Survey (2026)
Fig2 shows that half the sample (89; 50.6%)
hold a BSc/HND, 42 (23.9%) have diplomas
or professional certifications, 38 (21.6%)
possess master’s degrees, and 7 (4.0%) hold
doctorates (n = 176). The profile indicates a
well- qualified respondent pool with a strong

base of undergraduate education
complemented by substantial professional
certification and postgraduate representation,
which supports the credibility and technical
competence of responses for analysing port
operations and fraud issues.

Figure 2: Respondents by Organizational Category
Source: Field Survey (2026)
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Respondents were well distributed across
stakeholder groups: freight
forwarders/clearing agents constituted the
largest share (42; 23.9%), followed by
customs officers (31; 17.6%), terminal
operators (28; 15.9%), logistics/transport
operators (26; 14.8%), shipping company
representatives (25; 14.2%), and port

authority officials (24; 13.6%) (n = 176). This
balanced mix of operational, regulatory, and
commercial actors provides diverse, frontline
perspectives on maritime fraud and port
competitiveness, enhancing the study’s
representativeness within the purposively
defined population.

Table 4.3: Years of Professional Experience
Years Frequency Percentage (%)
Less than 5 years 19 10.8
5-10 years 48 27.3
11-15 years 56 31.8
Above 15 years 53 30.1
Total 176 100.0

Source: Field Survey (2026)
Respondents with 11–15 years of experience
formed the largest category, numbering 56
(31.8%). Those with more than 15 years of
experience closely followed at 53 respondents
(30.1%). Meanwhile, 48 respondents (27.3%)
had between 5 and 10 years of experience,

and only 19 respondents (10.8%) had less
than 5 years of experience. This indicates that
the majority of respondents possess extensive
professional experience in maritime
operations.

Table 4.4: Port of Respondents
Port Frequency Percentage (%)
Apapa Port 68 38.6
Tin Can Island Port 57 32.4
Onne Port 51 29.0
Total 176 100.0

Source: Field Survey (2026)
Apapa Port contributed the highest number of
respondents, with 68 participants (38.6%). Tin
Can Island Port followed with 57 respondents
(32.4%), while Onne Port accounted for 51

respondents (29.0%). This distribution reflects
adequate representation from Nigeria’s major
seaports and strengthens the generalizability
of the findings.

Table 4.5: Descriptive Statistics for Independent Variables (Maritime Fraud)
Variable Mean Standard Deviation Interpretation
Cargo Theft 4.12 0.71 High prevalence
Cargo Misdeclaration 4.26 0.64 Very high prevalence
Forged Bills of Lading 3.89 0.76 High prevalence
Fraudulent Registration 3.74 0.81 Moderate to high prevalence

Source: Field Survey (2026)
Cargo misdeclaration recorded the highest
mean score of 4.26 with a standard deviation
of 0.64, indicating that it is perceived as the
most prevalent form of maritime fraud. Cargo
theft followed with a mean score of 4.12 and a
standard deviation of 0.71, suggesting a high

level of occurrence. Forged bills of lading had
a mean of 3.89 and a standard deviation of
0.76, while fraudulent registration recorded
the lowest mean of 3.74 with a standard
deviation of 0.81. Since all mean values
exceed 3.00, respondents generally agree that
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all forms of maritime fraud are prevalent in
Nigerian ports.
Table 4.6: Descriptive Statistics for Dependent Variables (Port Competitiveness)

Variable Mean Standard Deviation Interpretation
Operational Efficiency 2.68 0.84 Low
Port Cost/Pricing 4.18 0.69 High
Service Quality/Reliability 2.74 0.79 Low

Source: Field Survey (2026)
Port cost/pricing recorded the highest mean
score of 4.18 (SD = 0.69), indicating that
respondents perceive port charges and
associated costs to be high. In contrast,
operational efficiency had a low mean score
of 2.68 (SD = 0.84), suggesting poor
performance in areas such as turnaround time
and cargo clearance.

Similarly, service quality/reliability recorded
a mean of 2.74 (SD = 0.79), reflecting low
levels of satisfaction with the consistency and
dependability of port services. These figures
suggest that Nigerian ports face substantial
competitiveness challenges.

Table 4.7: Reliability Statistics
Construct Number of Items Cronbach’s Alpha Decision
Cargo Theft 5 0.842 Reliable
Cargo Misdeclaration 5 0.867 Reliable
Forged Bills of Lading 5 0.819 Reliable
Frequent Registration 5 0.801 Reliable
Operational Efficiency 5 0.884 Reliable
Port Cost/Pricing 5 0.853 Reliable
Service
Quality/Reliability

5 0.876 Reliable

Source: Field Survey (2026)
All study constructs demonstrated strong
internal consistency, with Cronbach’s Alpha
values exceeding the recommended threshold
of 0.70. Operational efficiency recorded the
highest reliability coefficient at 0.884,
followed by service quality/reliability at 0.876
and cargo misdeclaration at 0.867. Port
cost/pricing had an alpha value of 0.853,

cargo theft 0.842, forged bills of lading 0.819,
and fraudulent registration 0.801. These
results confirm that the measurement scales
are reliable and suitable for further statistical
analysis.
Test of Hypothesis
H₀₁: maritime fraud has no significant effect
on operational efficiency;

Table 4.8: Model Summary and ANOVA Statistics

a. Predictors: (Constant), COTHEF, MISDTN, FOGBIL, FRUREG
Source: Field Survey (2026)

Model Statistics Value
R 0.792
R Square 0.627
Adjusted R2 0.618
F-statistic 71.804
Sig. 0.001
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The regression results in Table 4.8 show that
maritime fraud has a statistically significant
effect on operational efficiency, which
directly contradicts the null hypothesis H₀₁
that “maritime fraud has no significant effect
on operational efficiency.” The model
exhibits a strong overall relationship between
the predictors and operational efficiency, with
a multiple correlation coefficient (R) of 0.792,
indicating that the four fraud variables; cargo
theft (COTHEF), misdeclaration (MISDTN),
forged bills of lading (FOGBIL), and
fraudulent registration (FRUREG) jointly
predict operational efficiency in a systematic
and meaningful way. The R Square value of
0.627 means that approximately 62.7% of the
variation in operational efficiency is
explained by these four fraud indicators,
while the adjusted R² of 0.618 confirms that
this explanatory power remains high even
after accounting for the number of predictors
in the model. This indicates that maritime

fraud is a major determinant of operational
efficiency differences in the data and the
overall significance of the model is confirmed
by the F-statistic of 71.804 and its associated
p-value (Sig.) of 0.001.

Hence the p-value is well below the
significance level (0.05), the regression model
is statistically significant, and the null
hypothesis H₀₁ must be rejected. This means
that higher levels of maritime fraud, as
captured by cargo theft, misdeclaration,
forged bills of lading, and fraudulent
registration, are associated with lower
operational efficiency, and that controlling
and reducing these fraud types should be
treated as a key strategy for improving
operational performance. The table therefore
provides strong empirical evidence that
maritime fraud is not a negligible issue but a
significant operational risk that directly
affects the efficiency of maritime operations
in Nigeria across the four major ports.

Table 4.9: Regression Results for Operational Efficiency
Variable Beta t-value p-value
Cargo Theft -0.241 -4.216 0.000
Cargo Misdeclaration -0.318 -5.482 0.000
Forged Bills of Lading -0.198 -3.671 0.001
Fraudulent Registrations -0.154 -2.948 0.004

a. Dependent Variable: OPERFI
Source: Field Survey (2026)
Table 4.9 presents the individual regression
coefficients for the four maritime fraud
variables in the model predicting operational
efficiency (OPERFI), and it shows that each
fraud type has a statistically significant
negative effect on efficiency. The Beta
coefficients indicate the direction and relative
strength of the relationships: cargo theft has a
Beta of - 0.241, misdeclaration has a Beta of -
0.318, forged bill of lading has a Beta of -
0.198, and fraudulent registrations has a Beta
of - 0.154. All Beta values are negative,
meaning that as each type of fraud increases,
operational efficiency decreases, and among
them, misdeclaration is the strongest predictor
(largest absolute Beta), while fraudulent

registration is the weakest. The t-values
confirm that each coefficient is far from zero
in statistical terms: cargo theft (t = - 4.216),
misdeclaration (t = - 5.482), forged bills of
lading (t = - 3.671), and fraudulent
registrations (t = - 2.948). These large
negative t-values indicate strong evidence that
the true effects of these variables on
operational efficiency are negative. The
corresponding p-values (0.000, 0.000, 0.001,
and 0.004, respectively) are all below 0.05
threshold (95% confidence level), which
means each fraud variable is a statistically
significant predictor of operational efficiency.

Hence, considering Table 4.8 and
Table 4.9, the study provides a detailed
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breakdown of how maritime fraud affects
operational efficiency: not only is the overall
model highly significant, but every individual
fraud dimension contributes a significant
negative effect. This pattern supports rejecting
the null hypothesis (H01) that maritime fraud
has no significant effect on operational
efficiency and instead confirms that reducing
cargo theft, misdeclaration, forged bills of
lading, and fraudulent registrations should be

expected to improve operational performance.
In practical terms, misdeclaration appears to
be the most critical area for intervention,
followed by cargo theft, forged
documentation, and fraudulent registration, as
these are the order of their standardized
impact on efficiency.
H₀₂: maritime fraud does not significantly
affect port cost/pricing

Table 4.10: Model Statistics

a. Predictors: (Constant), POWSYS, CARHEQT, STOINST, BEQULET
Source: Field Survey (2026)
Table 4.10 shows that maritime fraud, as
captured by the four predictors; POWSYS,
CARHEQT, STOINST, and BEQULET, has a
statistically significant effect on port
cost/pricing, which directly contradicts the
null hypothesis H₀₂ that “maritime fraud does
not significantly affect port cost/pricing.” The
model exhibits a strong overall relationship,
with a multiple correlation coefficient (R) of
0.768, indicating that the fraud variables
jointly predict port cost/pricing in a
systematic and meaningful way. The R² value
of 0.590 means that approximately 59.0% of
the variation in port cost/pricing is explained
by these four fraud-related predictors, while
the adjusted R² of 0.580 confirms that this
explanatory power remains substantial after
accounting for the number of predictors in the
model. This indicates that maritime fraud is a
major determinant of differences in port
cost/pricing in the data and significance of the

model is confirmed by the F-statistic of
61.512 and its associated p-value (Sig.) of
0.000, which shows that the probability of
obtaining such results if the null hypothesis
were true is effectively zero.

Hence, the p-value is less than the
significance thresholds of 0.05 (95%
confidence level), the regression model is
highly statistically significant, and the null
hypothesis H₀₂ must be rejected. The means
that higher levels of maritime fraud, as
represented by the four predictors in the
model, are associated with higher port costs or
pricing distortions, and that controlling and
reducing these fraud types should be expected
to stabilize or reduce port costs. The table
therefore provides strong empirical evidence
that maritime fraud is not a negligible issue
for port economics but a significant factor that
directly affects cost and pricing structures in
the maritime sector.

Table 4.11: Regression Results for Port Cost/Pricing

Model Statistics Value
R 0.768
R2 0.590
Adjusted R2 0.580
F-statistic 61.512
Sig. 0.000

Variable Beta t-value p-value
Cargo Theft 0.219 3.984 0.000
Cargo Misdeclaration 0.341 5.927 0.000
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a. Dependent Variable: POTCOS
Source: Field Survey (2026)
Table 4.11 presents the individual regression
coefficients for the four maritime fraud
variables in the model predicting port
cost/pricing (POTCOS), and it shows that
each fraud type has a statistically significant
positive effect on port costs. The Beta
coefficients indicate the direction and relative
strength of the relationships: cargo theft has a
Beta of 0.219, cargo misdeclaration has a
Beta of 0.341, forged bill of lading has a Beta
of 0.176, and fraudulent registrations has a
Beta of 0.148. All Betas are positive, meaning
that as each type of fraud increases, port
cost/pricing increases, and among them,
misdeclaration is the strongest predictor
(largest Beta), while fraudulent registration is
the weakest.

The t-values confirm that each
coefficient is far from zero in statistical terms:
cargo theft (t = 3.984), misdeclaration (t =
5.927), forged bills of lading (t = 3.202), and
fraudulent registrations (t = 2.774). These
large positive t-values indicate strong
evidence that the true effects of these
variables on port cost/pricing are positive.
The corresponding p-values (0.000, 0.000,
0.002, and 0.006, respectively) are all below

the conventional 0.05 threshold (95%
confidence level), which means each fraud
variable is a statistically significant predictor
of port cost/pricing when controlling for the
others in the model.

considering Table 4.10 and Table 4.11,
the study provides a detailed breakdown of
how maritime fraud affects port cost/pricing:
not only is the overall model highly
significant, but every individual fraud
dimension contributes a significant positive
effect. This pattern supports rejecting the null
hypothesis H₀₂ that “maritime fraud does not
significantly affect port cost/pricing” and
instead confirms that increasing cargo theft,
misdeclaration, forged bills of lading, and
fraudulent registrations should be expected to
raise port costs and distort pricing. In practical
terms, misdeclaration appears to be the most
critical fraud type for cost management,
followed by cargo theft, forged
documentation, and fraudulent registration, as
these are the order of their standardized
impact on port cost/pricing.
H03: Maritime Fraud does not significantly
affect Service Quality/Reliability

Table 4.12 Model Statistics
Model Statistics Value
R 0.781
R2 0.610
Adjusted R2 0.601
F-statistic 66.793
Sig. 0.000

a. Predictors: (Constant), POWSYS, CARHEQT, STOINST, BEQULET
Source: Field Survey (2026)
The table 4.12 presents the results of a
regression model for the test hypothesis H03:
“Maritime Fraud does not significantly affect
Service Quality/Reliability.” The model

shows a strong relationship between the
predictors and the outcome variable. The R
value of 0.781 indicates a high correlation,
meaning that the model’s predictors

Forged Bills of Lading 0.176 3.202 0.002
Fraudulent Registrations 0.148 2.774 0.006
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collectively explain a substantial portion of
the variation in service quality/reliability.

The R² value of 0.610 shows that
about 61% of the variability in service
quality/reliability is explained by the
independent variables (POWSYS, CARHEQT,
STOINST, and BEQULET). The adjusted R²
of 0.601 confirms that this explanatory power
remains stable even after accounting for the

number of predictors. The F-statistic of
66.793 with a significance value (Sig.) of
0.000 indicates that the model is statistically
significant, meaning the set of predictors
reliably predicts service quality/reliability.
Since the model is significant, H03 is rejected:
maritime fraud-related factors do have a
significant effect on service quality and
reliability.

Table 4.13: Regression Results for Service Quality/Reliability

a. Dependent Variable: SQRELT
Source: Field Survey (2026)
The table 4.13 presents the regression results
used for the test of hypothesis H03: “Maritime
Fraud does not significantly affect Service
Quality/Reliability.” The dependent variable
is SQRELT (Service Quality/Reliability), and
the independent variables are various forms of
maritime fraud: Cargo Theft, Cargo
Misdeclaration, Forged Bills of Lading, and
Fraudulent Registrations. Each variable shows
a negative Beta coefficient, indicating that as
the incidence of each type of fraud increases,
service quality and reliability decrease.

All four variables are statistically
significant. Cargo Misdeclaration has the
strongest negative effect (Beta = - 0.296, t = -
5.271, p = 0.000), followed by Cargo Theft
(Beta = - 0.227, t = - 4.083, p = 0.000),
Forged Bills of Lading (Beta = - 0.211, t = -
3.892, p = 0.000), and Fraudulent
Registrations (Beta = - 0.162, t = - 3.041, p =
0.003). The p-values are all below 0.05,
confirming that each type of fraud
significantly influences service quality and
reliability. Therefore, the results suggest
rejection of H03.inferring that maritime fraud
through cargo theft, misdeclaration, forged
documents, and fraudulent registrations
significantly undermines service quality and

reliability in the maritime sector. The negative
coefficients highlight that stronger fraud
control and prevention measures are essential
for maintaining efficient and reliable maritime
operations.
Conclusion

The findings of this study provide
compelling empirical evidence that maritime
fraud significantly undermines the
competitiveness of Nigerian ports. Across all
three performance dimensions; operational
efficiency, port cost/pricing, and service
quality/reliability, the regression results
revealed strong and statistically significant
relationships, leading to the rejection of all
three null hypotheses. This confirms that
maritime fraud is not merely an administrative
irregularity but a structural constraint on port
competitiveness. The results are consistent
with broader literature identifying fraud,
corruption, and governance failures as major
impediments to efficient port operations,
particularly in developing maritime
economies (UNODC, 2016; World Bank,
2022; United Nations Conference on Trade
and Development, 2023). They also reinforce
the argument that port competitiveness

Variable Beta t-value p-value
Cargo Theft -0.227 -4.083 0.000
Cargo Misdeclaration -0.296 -5.271 0.000
Forged Bills of Lading -0.211 -3.892 0.000
Fraudulent Registrations -0.162 -3.041 0.003
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depends not only on physical infrastructure
but equally on institutional integrity,
procedural transparency, and operational
predictability (Notteboom & Rodrigue, 2021;
De Langen et al., 2020).

Regarding operational efficiency, the
study found that maritime fraud exerts a
substantial negative effect, with the
explanatory variables accounting for 67.8% of
the variation in operational efficiency (R² =
0.678). This indicates that cargo theft, cargo
misdeclaration, forged bills of lading, and
fraudulent registration collectively represent
major determinants of port inefficiency.
Among these, cargo misdeclaration emerged
as the strongest predictor, reflecting the
extensive delays caused by repeated
inspections, customs reassessments, and
documentation verification. This finding
aligns with earlier studies by Ojadi and
Walters (2015), who linked procedural
irregularities to prolonged cargo clearance
times, and by Onwuegbuchunam et al. (2021),
who identified documentation discrepancies
as a major source of congestion and
underutilization of cargo handling facilities.

Similarly, Mbachu et al. (2024)
reported that fraud-related disruptions
continue to erode the operational gains
expected from port concession reforms. From
a systems perspective, these disruptions create
cascading inefficiencies across the port
logistics chain, affecting berth allocation,
vessel turnaround, and cargo throughput
(Notteboom & Rodrigue, 2021; Song &
Panayides, 2022). The analysis also revealed
that maritime fraud significantly increases
port cost/pricing, with an explanatory power
of 71.4% (R² = 0.714), making it the strongest
of the three regression models. This suggests
that fraud-related activities constitute a major
driver of elevated logistics and transaction
costs in Nigerian ports. Cargo misdeclaration
increases inspection and compliance costs;
cargo theft raises insurance premiums and
security expenditures; while forged

documentation and fraudulent registration
generate legal, administrative, and verification
expenses.
In addition, delays associated with fraudulent
practices often result in demurrage, storage
charges, and opportunity costs for port users.
These findings corroborate the work of Choi
(2019), who demonstrated that trade mis-
invoicing distorts tariff systems, as well as
UNODC (2016), which documented the
prevalence of unofficial payments and
unauthorized charges in port operations. They
are further supported by findings from the
African Development Bank and the World
Bank, both of which show that corruption and
weak governance significantly increase trade
costs and encourage cargo diversion to more
cost-efficient regional ports such as Tema and
Cotonou (AfDB, 2015, 2023; World Bank,
2022). With respect to service quality and
reliability, the results indicate that maritime
fraud has a strong negative effect, explaining
69.2% of the variation in service quality
outcomes (R² = 0.692). This finding
highlights the extent to which fraudulent
practices erode service consistency, timeliness,
security, and customer confidence. Cargo
theft directly compromises cargo security;
misdeclaration introduces delays and
uncertainty; forged bills of lading undermine
transactional accuracy; and fraudulent
registration weakens accountability among
service providers. These outcomes are
consistent with Nwonta’s (2025) findings that
fraudulent practices significantly reduce
service delivery performance in Nigerian
ports. They also align with De Langen et al.
(2020), who established that institutional
quality and transparency are critical
determinants of port attractiveness and
customer retention.

Likewise, Song and Panayides (2022)
demonstrated that governance quality
remains a key predictor of service reliability,
even in technologically advanced port
systems. Thus, fraud undermines the very
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attributes predictability, trust, and
responsiveness that define high-quality port
services.
A particularly important finding is that cargo
misdeclaration consistently emerged as the
most influential predictor across all three
dependent variables. This suggests that
documentation-related fraud constitutes the
most pervasive and damaging form of
maritime fraud in Nigerian ports. Unlike
isolated acts of cargo theft, misdeclaration has
systemic implications: it distorts customs
valuation, delays clearance, increases
compliance costs, and disrupts service
delivery. Forged bills of lading and fraudulent
registration also exert substantial adverse
effects by undermining documentary integrity
and regulatory credibility. These findings
validate the propositions of the Fraud Triangle,
which emphasizes the interaction of
opportunity, pressure, and rationalization in
enabling fraudulent behaviour, particularly in
weak institutional environments. They also
support the contention that governance
deficiencies, rather than merely operational
limitations, are at the core of Nigerian port
inefficiencies.

The study establishes that maritime
fraud is a multidimensional threat to Nigerian
port competitiveness. It simultaneously
reduces operational efficiency, escalates port
costs, and weakens service quality, thereby
diminishing the attractiveness of Nigerian
ports to shipping lines, cargo owners, and
international investors. The findings
underscore that investments in infrastructure
and port modernization will yield only limited
benefits unless accompanied by robust anti-
fraud measures, institutional reforms, and
governance improvements. Strategic priorities
should therefore include end-to-end
digitalization, enhanced cargo tracking,
stricter document authentication, stronger
inter-agency coordination, and more effective
enforcement mechanisms.

In essence, combating maritime fraud
is not simply a compliance issue; it is a
strategic imperative for restoring the regional
and global competitiveness of Nigerian ports
under frameworks such as the African
Continental Free Trade Area.
Recommendations
End-to-End Digitalization of Port
Documentation and Clearance Processes

Nigerian ports should continue to
implement and enforce a fully integrated,
paperless digital platform that links customs,
port authorities, terminal operators, shipping
lines, and cargo owners. This system should
automate document verification, enable real-
time tracking of declarations, and reduce
human discretion in processing cargo. By
minimizing manual interventions and
increasing transparency, the platform will
significantly curb opportunities for cargo
misdeclaration, forged bills of lading, and
fraudulent registrations.
Enhanced Cargo Inspection and Tracking
Mechanisms

Port authorities and regulatory
agencies should adopt advanced cargo
inspection technologies, such as non-invasive
scanning systems, blockchain-enabled cargo
tracking, and electronic seals. These tools will
improve the accuracy of cargo verification,
reduce the reliance on ad hoc physical
inspections, and make it harder for fraudulent
actors to manipulate cargo details. A
centralized cargo tracking system will also
facilitate real-time monitoring from entry to
discharge, thereby strengthening security and
operational efficiency.
Strengthened Inter-Agency Coordination
and Unified Regulatory Framework

A dedicated inter-agency coordination
body should be established to harmonize
policies, data sharing, and enforcement
actions among customs, port authorities,
immigration, police, and other relevant
agencies. This body should develop a unified
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regulatory framework for maritime fraud
prevention, standardize procedures for
document authentication, and establish clear
guidelines for investigation and prosecution.
Enhanced coordination will reduce procedural
gaps that fraudsters exploit and ensure
consistent enforcement of anti-fraud measures
across all maritime terminals.
Capacity Building, Whistle-blower
Protection, and Accountability
Mechanisms

Sustained training programs should be
instituted for port staff, customs officers, and
regulatory personnel to enhance their ability
to detect, investigate, and prevent maritime
fraud. In parallel, a robust whistle-blower
protection framework should be introduced to
encourage reporting of fraudulent activities
without fear of retaliation. Stronger
accountability mechanisms, including
performance audits, disciplinary actions, and
transparent sanctions for offenders, will foster
a culture of integrity and reinforce public and
private confidence in Nigerian port operations.
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